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m m m 

Musashi .\Z^^ Numb 3^ >/^^m^Mmmi 
:^mMU-a.-uy^^^\:,mmmm'^ Notch ^StrLf^ffi^WT^ Numb :$^>A°^'M 

(Dmm^mmv. Notch it^e^m^M^icS'^x^a^t&^^iibTWfflT^is 

Numb :57>A°^7K (Wakamatsu et al.. Neuron 23(1999) :71-81) itm^M^U 

^mm^nm}!^(D^'E,mmmm\z>jii^wts: Notch ^ >/'^^m(D>^^^)viRmtix^ 

— \^^m.m-r^:it-^m^nxh^^ (Ohtsuka et al., EMBO J. 18(1999) :2196- 
2207 J^O^^Nakamura et al., J. Neurosci. 20(2000) : 283-293) o 

y Xi-l iZ m h X ^ (Artavanis-Tsakanos et al., Science, 

268(1999): 770-776) o 

:^^mm\t. m^m(Dr^mnmm^(Dnmm\z^<^mr^ ^ ti!)m^nx\^^ 

^A-^iym&m (Musashi) izM^h. ^(DrnmiZ-D^^^xmiVX^Tct^^. 

Ai^^-^a^j^^^ Numb i$'>/^^m(Dmm^mmmmxmmr^^t. $e>{c 
Notch m^^mcDmm^m^-r^i^m^^v. Notch mmBimm\^0mn\zm-^ 
<m&^(DmmmtLx^mx$>^:it^M.tiihrco ^tc. :$immmitA'^->s& 
noymt^^^m-r^mmxA-^i^mBmm.^^^^m-^'i^rcmm^m^'^x^mi^ 
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Notch m^m^^^Dm^^^^^^^^^''^^^' ^^^^^^ 
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X\t^n^(Dts^)^-f=^}^^n—]^-r^m^'f'(D Numb ^ >Ai7M^Ji»J^JM 
ne>CD>J^ U ^y°^ H-r^jt^5^<7) Notch If IKfe^^SttliSt^MitWfcJe) 

iai«, Msil ^>A°i7M<i:iBMT^^$i±feill^ Msil 37>-Aii7K 

Msil-2TR (Msil ifim-^-r^^m RNA SB^J©ig*^tC-^ffl bfet>0) Fp^-l' 
3t®Bl§llIT^So 

0 2 Ms i 1-2TR ^>n^m. t.m^ RNA ©^-B-^^fEIT^ -So 

mZ\t. ^m^'^mz^^^X. fflVife^RNA«t'lC43tt^i^-&RNA®fiJ'&^JicM 

04^1, MsilM*^t;:J:SRNA©SS^J^5^t"lll"trS§o 

a5«> Msil TMK^nfc RNA MB^jcof^^fi^/cCZi^^mjt^^-rBI-Tr&^o 

06^, Msil ^>/^i^m.<D^)Vzyy Vmz^^b^^m ik) [0 fmol (l/-> 

1.6,11), 1 fmol (U— > 2,7,12), 10 fmol 3,8,13), 100 fmol (I/— 

> 4. 9.14), 1000 fmol (lx-> 5. 10. 15)] RNA V^irc^-g- RNA ^ 

-^Ml^ (B) [4fmol (DmMmk^m&X 16.21,26.31). Sfe, 10 fmol 
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© Msil-2TR ^>;^^n^^ZS. 0 fmol (U-> 17, 22.27, 32), 40 fmol iU- 
y 18,23,28,33). 400 fmol (1/ - > 19, 24, 29, 34 ) > 4000 fmol (1/ - > 
20, 25, 30, 35) (7)#igilRNA t ,h t>lC'^i§.] =^^^0 

m7i^. numb m^'¥-(Dmm^y^rmX'^^o i^mt (N1,N2,N3) in 

vitro TTOic^^^ti^^^^^To m:iD\^(Dmmt. Msiiis-^sa^uii^^b 

n^Sa^J (UAGGUAGUAGUUUUA) ^^tf^^^^To 

iiSfi, m-numb jt'g^© mRNA (D 3'-UTR {Cfi^T^^ ^^"^^^C^^^tltc:^ 
Msil i$'>'7N°i5'Mi:©^'&tS^^^i"o Nl N3 \t. m-numb itfe^c^ RNAo 
(-)t^lf:t^>T^il5bfc RNA ?r^£;^V^l/->o ;&#J(D^KC»*:^?l^<:oSB^f^> 

0 9t*> Msil i!!^5'>nii7M(^)»&El-efe^. F Msil R 

\^mkm^\' y^^2mmmi^rzmm^^t^mmmi^y/'^^m (Msii-2TR) ^, 

C «-7':77. Msil O C *^^:^^^tfM^M^ >A^S^^-rc 

01 OJi, ^^:&©Msil i5'>A'^K (F) ^tJ^^|gMMsil-2TR iS' >A'^K (R> 
SELEXlC-^ffl) MS^Msil5^'&@B^J=&-^tyN2RNAtO^'&^^-rH-efe§<. 

01 l\t. Msil i5'>/^i5'M flag-Ms il-HAT (H), FLAG-MsilmutRl-HAT (A) *5 
J:!)? FLAG-Msil (F) CDHS^Tfe . C HAT ^ ^\t. Talon Mfli 

(Clontech) \z^^^^^^rz^(DT•7 4 =^7-4 ^ ^r-^^- FLAG-MsilmutRl-HAT 
ti, N5N^© RNA ^^F^-rX^T^/m^SmUi^c Msil (Dl^ RNA 

01 2it. NIH 3T3mtC:fett^Msil i^'WN'^KH. A, T O^mt. Ml ^ ^ 
^^UfeT:7^:ix^-«tl^^> trt FLAG ^7 D-:^;i/^#^ffiVi;rc-l' Ay 7' 

01 3fi, RT-PCR try 4 -"7-4 -tfi.m^^U^'^^^t^ in vivo RNA 
^^^^t-0Tfe^. RT (-) <D1/->11, RT-PCR ifi RNA fe^ttT^^^li:^ 
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MmU.^o V—y H=FLAG-Msil-HAT. V—y F=FLAG-MsiK A=FLAG- 
MsilmutRl-HATo 

Ell 4 J*. W^XTf 7^0^ )\/7.\Z.^^ Msil (omRWsmm^. m-Nurab 

01 5^^. m-Numb d^yn^m. (SVVN*— ) h m-numb jt^^O mRNA (HW^ 

B!l 6^i, Msil x:7x^d7 — m-numb jtfe^© 3'-UTR ^"a-tf^DcttJ^^Tl^— 
— <Z)ffl§®Ta5^o a=pcDNA3-T7msiK j8 =pcDNA3-T7msilmutRl {at.&\% 
CMV (D:7°n^— ^— (D$iJf|lTlC*3lifc)o a=pGVP2-numb3'-UTR, b=pGV-p2, c= 
pGVP2-reversed numb3'-UTR (a.b.cti. SV40 <D-7°D^-^— CDMI¥TJc:43Vi:fe)„ 
01 7}i. ;i/i/:7x^-ifl/;J?— ^— T^y-fe^^^TBTa^^o 
01 8J^. y—^y ELISA ^T^abTt 1/4^-^ -mRNA (Z)*B*f l/^;l'^^-ro 
mRNA ±13 Msil ^-^^P^T^tj^Vi EGFP <D^^jg%(D mRNA l/^jU^^f^gUMPlt LT 
fflVifCc mRNA»t EGFP mRNA »CDj:b (^.^t^T^^) (3 0(0351 51 bfc 

01 9«, NIH 3T3 mU(Dmmm.^m'^<D^)'!fsV-2:M'f'^^ti MsH ^J^WI 
ii7K(D>'3i^^'m^@a7°D7T<;l'^^t"c ftHJi. A2S4 40S. 60S> 
SOS (^U#V — A)gi:^43«fcT^#U y-AO-feg^lr^l-, T(OA^-JPJi^ trC FLAG 

U—ir)VSffiW^m^^r:i FLAG-Msil ^ >/^iJ7M©^^;^m^*tCcfc^^^©|g 

m2 0\-t. Msil Notchl \Z^^ HESl >^D^-^— OJglt-fbt 

02 IVt. Numb »J!^?i<i: Notchl HESl ':fu^—^ — (D^'^i[:t(Dm 
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m2 2\t. msi2 ^s?m(D^^ri^)^^mm^Ti-)^^^^^^^^'^'^^^^^ 

gSpdh mRNA om^m^ RT-PCR ^^^^^Ir^TElT^^c 

(MusashilXl^Msil) RD^Aitv- 2 (Musashi2 Xti Msi2) © 2 ^5?)^^^^ ^^^^ 
^e,nTV^^ (Sakakibara. S. et al.. Dev. Biol. 176(1996) : 230-242) o 
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^^mmmmiZ^T^^iZA-i^zym^m^t. m%mco numb Jt-e^^mRNA.f: 

m-^v. numb ^Bi^(D^^^mm^mx^mmL. Numb i^y/^^^mo^^m^mM 

^fc. i^'^-^mBno^mmz^'DX. Numb ^ y/'^^m(DmMi!}mm-^n^u 
Notch mmi^mcDmmm^-^ti^o ^^-dt. A^zymamt. Notch mm 

^Tc. Msil Mm^xmT^7.m^<Dwm^mmz^\,^x. Msi2 m^^(Dm^ 

mzmmm^m^fx:$:mm'^mm\zmmr^:^^. ^^j^aj^iitKcj; DMe.!®^ 
^n^'h<Dxmi:\^^, 
mmmi 

A. ^^;p4i::^fli 

(1) m\m^^y/'^'^m<Dmm 

^^7.(D Msil M'&iJ^^/i^K (Msil-2TR) trSiMT § i^J^tC. musashi-1 
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cDNA <Du-\^mm(D-'U (r^ymmm 7-192 \zm^) ^ 

- (Novagene) IcSAb, 7°^X^ ^-pET21a-msil2TR ^^^bfc. Z. 
(7)7°7X^F«^fli®BL21 (DE3) MysS C#AbTJi>i>ibrco B!l!^^>/^i^K 
(?[)^^<hy:7^ -x^i^iit^:S:M(D:^ti-^fTofc (Kaneko et al.. Dev. 

Neurosci. 22(2000) : 138-1 52) □ 

(2) Msil ©U:^^>Ft?$>^RNA©SJ^ 

RNA »2^6^tC^m(^:^^*TfTofc (Buckanovich et al.. Mol. 

Cell. Biol., 17(1997) -.1197-1204 , Tsai et al.. Nucleic Acids 
Res. 19(1991) :4931-4936)o -T-^^^&©r«^C 50bp >^*A@5^J=^« 

$ :t U 5^ ^ V :t 5" ( 5' -GGGAAGATCTCGACCAGAAG-N50- 

TATGTGCGTCTACATGGATCCTCA-3') ^ mk ^^UW (Nissinbo) If'&^bfco 

^^y^y^^v^^\^\%^ T7 :/D^-^-6H^J^^t^:7:f'7-H^^^-7- (5'- 

CGGAATTCTAATACGACTCACTATAGGGAAGATCTCGACCAGAAG-3' ) t U - X 7° ^ - 
(5' -TGAGGATCCATGTAGACGCACATA-3' ) Srffll^^T PGR ^TiitSbfCo ^-fy'^'J- 
DNA T7RNA UTP (Amersham Pharmacia Biotech) ^ 

ffiv^^x in vitro TK^bfco #e>tifcRNAi^. -v^)\^y^^'^'r4mm^% 

*bfe:^^Alc^Snbfco lOO^^g (D\L7.^vy^^' 

^fe-:^*»MMsilSS^^W^^M^M^i^T*5V^fco binding buf fer icJt 0. 5M 
LiCl. 20mM Tris-HCl [pH7.5] . ImM MgCl, ^ffiV^fco J^lCt:-X& 10 ml © 
binding buffer T?5fe#b, RNA elution buffer (20fflM Tris-HCl 

epH7.5] ,iM -i-a^^y-;!^) T:^9A;6^e>^aib. 7xy-;vTttmbTx^ 

(Gibco BRL) Ta£^^bT#e>nfccDNA^PCR{CfflV^fc. ±®07:t'7-F:fe 
^mn-7.(D-:fv-i^-^^^^'^^ S^-Cl ^^r^1> 59t:i ^F«1. 72'Cl 9tf^^ 15 

•t}-r^;i/ffv^DNA^ii>iibfe. pcR^^^tt^^m© RNAmi^iffl^^^- ^x±-(^^m 
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(Clontech) Izi^-y^^ u——>^'Vrco RNA 0-:kmy^it. i^f&omnm^'j y 
hi^xT DNASIS (Hitachi Software Engineering Inc.) (DZfu^yA^^mV. 
Zulser-Stiegler ^£T^S'JU;^o 

(3) ^'ji^z^yhm 

^'Azyy hm-i.. Msil Bi'B-^>/N°i^K©«^^^T 16 111 (D KNET mWW.^ 
m^^xn-otc (Levine et .al., Mol. Cell. Biol., 13(1993) -.3494-3504) o 1 

^7^$>rcr) iTj^'yyh (*^ 4 fmoo o ^^p mmmn rna u h (ss-is t S8- 
19) usnm^^>/'^^n^^timm\zM^rco ^^m.^(Dm-^\tmnmmk 

^ mm RNA ^JnHut::5D;^fco iS'^A-i^Ki: RNA (D-^>y'Mt. MUiZ 30 
(0.5XT^ls-4^':>m-EDTA B% i^V -iza—Jl^) izmt>izmMiyXm 

nMWjT^mvfco ^)v^^mvTl^R^-h'^^^^^^y^-y^JV2^^myt 

$iifc (Kodaic)„ 

(4) m-numb]tfe^O 3'UTR ^ffiVi;^ in vitro M-^ftii^ 
™ ^^:t->^i^b:fe^^S(D Msil 37>/^i^W^x 

pRSETb-msil (Sakaltibara et al.. Dev. Biol., 176 (1996) :230-242) , pET21a- 
msil2TR, pRSETb-C17 (C *j^¥5^), T7RNA 5j?U ^ ^— if ^^tf^^tft^jfili^^^ 
m (Promega) ^mi^T in vitro S^^f^iRJ^TIlMbfco Msil i5'>/'^iJ7gjt, 

y-U-CT? xmrnVTc m-mmh RNA Id binding buffer (150 mM NaCl, 

50 iM Tris-HCl [pH8. 0] , 0.05% NP-40, 0. 1 %T>^'^t;:^ b U t> A) ^1: 30 ^ 
mUWiVrco :kiz Msil <h m-numb RNA (DM-^iU^. binding buffer 

iznmmiyr^\.>rc7. huyhr\fi^>-7:»u-7.\^-xizmMhrco e-x 

Jit Iml (D binding buffer T 5 Etfe^bfeo tf— X^l/^y \^y'iyJimMi- 
hUOA-^VT^^JJUT^\^yjim%^W} (SDS-PAGE ffl) ^SP^g{cM^^b. 
5 ^mmmmzm't-LTco ±m^ 15%SDS 7j^UTi7 u;I/T^ h*^*;K;:»bTii 

m^lft-ei^Mibfeo Fuji Rx-u y^)Vi^^-^ox: 
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(5) mM-i^^t: in vivo^'&IS^ 

.NiH 3T3 mm\t. io%i'r:7zyskm^m^rz^')v^y::^^^^-^^^^^ 

(Nissui) ^m^^xmmi^r^o ^m\Z]t eo mm (Dz^^-U (Falcon) ^fflVifc 
(10««/>'¥-V')o MS. 0 11 1/xg ©Msil (pcDNA3- 

FLAGMsilHAT, pcDNAB-FLAGMsllmutRlHAT, pcDNAS-FLAGMs i 1) Effective 
transfection reagent (Qiagen) ^fflV^T^fflflaicSAbfCo 2 B^lcSXm^ 
1 ml (Dmi-lTiionmmmiz^ML. 7i^^:>^:}-fXbTm«^«-e^'i>t^i^- 
RNase m«^J (Promega) <D#ftT (0.5U/m1), ±^*lC^*n§t:X5^~:?>T7 
(HAT) ^^z^ttfcMsil-RNAm-ar^^. Talon TO (Clontech) 

tt$-&rco tfcitbfc RNA (Dtttdi. DNasei \zx^mm. m^mt-xmo):^^'r:n 

•ofc (Bacckanovich et al., Mol. Cell. Biol.. 17(1999) :3194-3201)o ^V^T 
m-numb ^MB.^\zmmm^'fy^-^- (5* -ATGAGCAAGCAGTGTTGTCCTGG-3' .i: 5'- 
CAAGTAGCTGCAACTGGCTGG-3' ) ^fflV^^T, 94^:30 eO^CSO TZ^CBO 32 

CTTCCTCCCTGGAGAAGAGCTATGAGC-3' 5' -GCCTAGAAGCACTTGCGGTGCACG-3' ) ^fflV^ 
T. 94^:30 60'C30#, 72'C30 25 it-T JK^^^T? PCR ^fr-pfco 
(6) )Wyyx.'7-^^m^^tcV-^^—^-ry^^^^ y-if >ELlSA^lcJ:^ 

NIH 3T3 Wm (1 lHl©tiS:^lc:^# 3X10^ W/ml) 0.2/ig 03l^^;WW->>' 

x^— if l/^-i^'— > 20ng (Dn^Mt>^i^^ (Renilla) x. 

^_.fe'^/7^_pRL-TK (Toyo Ink), 0.3Atg © PEGEP-N3 ^^iJ'- (Clontech) 

tt^^Z. PCDNA3 ^^^iS^- (Invitrogen) t: pCDNA3-T7Ms i 1 *fcli pCDNA3- 

T7MsilmutRl ^ ^ - ^M^^^t^ (^#tbT 1.5/ig). Fugene 6 

transfection reagent (Roche) ^fflV^T^Abfco 2 0 Fpl^^^aUfc^lcM^ 

jUv'^x^-ifl/'i^— ^ — T«y-fe-rffi lysis buffer (Toyo Ink) \zmmi^f^^ 
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7^^^^;Wl/>^7x^-if (l/#-i5^-) ^ttt Renilla JVi^y x.^-ii^'ik 
M) tt, :^—:^~^^^X^VrcK}t^^mU'a^'^^\ Berthold Lumat LB9507 Jl 
^ J ^ -TSy^ b t^. ^g^^T^Ml:^ \^fz.Vir^~-'^~(D)\,iyy^ ^ -if ^tt 
nW^hU^ Renilla;i/>':7x^-if^S'l4-e#J-=)fclt^7nJcl/)j?-i$'— 0;i/v' 

NiH 3T3 mrnx. ±ai©u#-^-7>y-fe-rT^A • Jg^bfeo 2 Bm^^m 

^llIiRbT> Trizoli^S (Gibco BRL) ^ffiViTJ^ RNA SJSmL/:/c„ DNasel MS 

^ 2iLig (7) RNA ^fflViX. ;l/i/:7x^— if RNA >ctM<h 

LTx>A>7. H^fe^^:^>/N°i^K (EGFP) RNA <o'^m^. J -^ymnm^^ 

(ELISA) ->X5^A (Rosh Diagnostics) Tfr^feo v^n'^i/^- 

U >^>-HU >mtr, SfeMS<hLT lOng F DNA (pGV-P2; 

Promega, pEGFP-N3;Clontech) ^fflVifc PGR ^^fi^oi^o 94^30 
52"C30#, 72t:30l:!>(7)25lHl(D+l-<i57;V i.WmW%.^m>^ I <i:U, Ex Taq 

DNA#U;<'^— if (Takara), ;i/>'7x^— if5te^ii#M6<77'^-i' v-*3ckrX 
EGFP <lf^W:7°^-r ;i/v:7x^-if5te^©y':t7-Fy'°^-rT 
- H 5' -GAGGTCCTATGATTATGTCCGG-3' , U — ;^ >^ ^ V — 5' - 
GTTGGAGCAAGATGGATTCC-3' t L ^ EGFP (OV^V— — \X 5'- 

CAGAAGAACGGCATCAAGG-3' , U X 7° ^ — « 5 ' -TGCTCAGGTAGTGGTTGTCG-3' 
tb^o NIH 3T3 {c:*5tt^;p->:7x^— if-m-numb 3' -UTR ^^^y mRNA ch 

EGFP mRNA (D^'^V^mt. ^;i/:r^->y-if 3, 3' , 5, 5' -t" F 

(7) m^;^T-xy^-i';i/X(^PMt^^^®i 

pAdexlpCAw ^ — ■^jt\ZM^7C7^ J )\^7. Adex-FLAGMsil ^P^bfeo 

^JlM«f5i^:^i^3l »P U 7t (Hasimoto et al.. Hum. Gene Ther. 

7(1996) :149-158)o l^tim(n>n.^7Ly'f J )V7.W^ (Adex-FLAGMsil, 3X 
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lOW/ml; Adex-NLUcl, 3X10"PDF/i.l) «A=^bT-80X:T«^L.&. 
NIH 3T3 fflia (2.5X10' tt) K- 1000 ffi?gr!RUfc7x/ -Sf Jl'^^SiS*- 

B a l: lysis batter ( Buckanevlch et al., Mol. Cell. Biol., 
,7(1999) :3194-3201) TifflES:ig«U, ^ x^? HC*?.)»«tSA««) 
SffiTff^^ (KaneliO et at.. Dev. Ne.iosei., 22(2000) : 138-162). mixy- 

-^^a:,^=.->h<) mm t^'} ^u-f)Vm.» (Waliamatsu et al.. Neuron 
23(1999) :71-81) (7 7 z^x^ « ^AG-M^ ^C^X*/ ^ P-^^WSt* 

(sig.a). a9^^-yu>^9x*y^'o-^;^^fi# (stg^a ?d->-s« 
U2) 14 *n*n 1:500. f.iooo, 1:1000 t»iRbT. .J >s«ftS*-e 
3% ufc;. 5 )Vi. +1?^ A / -y V *n*nofaSS« 

ftttyT5y'^>i'y>-e^ai>-&- i-i'^^t.tt NIH image :^Dif9A 
(version 1.62, KIH) TJftSl.'fc" 

^«NA(1. Trl.ol St* (Gibco BKU SfflV.T. ±E«*aT Adex-FUtMsil 
r Hybond N+^-f n>j(>:^W> (Amersbam Pharuacia Biotech) K^b, "P 

life. /w^U'^-Higsss-^i^^J-^wa- ™ *-h9y*^^97^-ffl7^^^^ 

(Kodak) TfettiU. BAS6000 (Fuii) TSSUfc. 67^?> «W fflA^^U 
i^:^)HC5<li-^. «-n««b aS^® ,KNA ©-Vi'^-JWOttS^fflL.. m- 
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(9) ~>a«i^^^@H3®'L^l£ 
3W^^M'^mm'C>Wt:$:M(D:^m'm^rz. (Siomi et al.. Mol. Cell. 

Biol.. 16(1996) :3825-3832). Adex-FLAGMs 11 NIH 

tS^)^A. 2mM@^m-T^^T->"^A. im-J^^XU^ \ — )V. 5niM HEPES CpH7.3], 

x^^\z 10 ^mnmht^io \^)v^mvxmm^^w\^. 25oog x lo ^mm 

(Dmj^X loom izmmi^fco mmMmMm-t. lOOmMKCU lOmMl^m^U'i'A^ 
2mmM'^if^-zy'yA. im-J'^-tXU^ h—)V. SmM HEPES [pH7.3], 1ml $>rz. 
D 2wg ©n-r^y5^>> 1ml feifeD 2jj,g (D^-;^7.^.^>. O.5%0T7°P5^n 

>^^t?ia^M>-3)^^s^iH (5-30%) mmizmmi'tdo zKomm^, 

Hitachi P40Stl286 U—^ — lzm^LX. 40000rpin T 150 ^rsT 4'CTM^iL^bfeo M 
tfX h> • ^*^i?ai>h • :7^i^i/3^— 37— (Biocomp, Inc.) ^fflVi 
T, lii^^^S3<^>«±W^e>llIJRb:/5: (1 m^$>r^^ 300m Do — ®^l;:t:)ViT 

30mi "^^y hmiz^^^mizm^^fco rna ^y^^j-jv^m^^x 

(10) HEsi -^a^E-i^^cDhyyxmii^tmm^ 

HESl 7°D^— i^'Stt^Sil^-r^fcJitC. 0.2Atg (D pHESlp-;!/^^:?^:^— if 

(Jarriault et al., Nature, 377(1995) : 355-358) ZitHZ 0. 025Atg (D 

pEF-BOS-FCDNl (Notchl mm^Hmmm^y' ^ X B. \^ [FCDNl, aal747~2531]) 

(Nofziger et al.. Development, 126(1999) :1689-1702) ^■i}UXTzh(D. ^Tc 

it. pcDNA3-T7Msil h pEF-B0Sneo-R218H ( Kato et al.. Development, 

124(1997) :4133-4141) ^•^^l^t^mxm.^'^tD'^rchO. ^fcti. 1/xg CD 

pCDNA3-HAmNumb tr*Sr^;lTm^'&*?i±fe NIH 3T3 m^zmKl^Tco d 

(Dm. lOOng (D SV40-LacZ jll'&it'e^*:^^ 20ng (OMMm ReniUa Ji'zyy 
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B . 

(1) MsllC**-r2.;glSSIatt!(NAU«>F®i-i vitro 

Uy >i.i>E?aS^S t b& PCR TiilS 'J ^-^^ 1^ ^ 9 'J 

,3(,994)- 1197-1204) m^^H^^> W) Uan~192) C*«C 

yr^,v^m IB i-*i-. WA ti.>n^s5»®ae- ««m*o>bUT. 

St SDS-PAGE SfroT-tn-tn-t— 5' J ^ ^ 

(0 3). a±<o*fflT-- «sii ia<^^Ts™Em^«iSS.c^sn 

RNA •7°-)V^W^- , ^ ^ 
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^<Dm^^7t\Z Msil Hji^^-r^ RNA n>-fe>it7.B3^J^#^bfe (0 4)c 
tl, mz (G/A) U„AGU ^:^-:7:0S^je)e>n>S: m 4 OT^^fP ; #< Om-^ n i 

-3)0 ^Vz^>\zntsmm\t 2-3 iM?^f9 5i-rj:t>o^^#:^>^o^c u (Dttj^nii^ 

(n) n=l5&^^31%, n=2;«>U0%, n=3:d^^21%. n=4>0^^5%. n=5/&^'2%T 

^^tlTc m 5)0 ^:n«. Zuker-Stiegler ^l;i*:5< TUIgOgE^J^^V :7 h ^ 
31 T (DNasis, Hitachi Software Engineering Inc) X^MiyTzLo 
(2) RNA-;$'>A-^Kj^-&feC®^ . 

Km. (G/A) U„AGU :755>^. Msil-RNA *gSf^ffl{;:^"5J^}^j:iS^iJT^^ <h 

^#b<ii^-5fe86t;:. Msil-2TR iij-^^ >/'^i^H<h. Mh^KMU-^nrc^ u 

31*^3 >-fe>itx^5^- jc^f^-r^SB^j^^n^'n 2 lasfe^t 3 m^ts 

S8-13i:S8-I9 (HI 6 A) — (D RNA IS^iJ^ffll.iT^'&Si^^tTo Tto 4 fmol 

RNA (h. $*^^:^SO Msil-2TR ^ >/'^^'^^UUVT^)Vi^y hmxM^L' 

fc. ^u^xm^'hnrcmmA>\^<Dmt. m^^a-yiz^^ti^=i>±>D- 

(G/A) U„AGU Ji^^S-r-SSB^J^t— iScbfCo S8-13 RNA \Z\^ 2 ^ 

©zi>-t>'it7.^5^-73&^$.t), ^^-nmk^zuz-zxD'E^^—yti^h^. msii 

>/N°i7Kli, M*^n>-fe>+h7viS^iJ^^S7^=J:Vi NC-4 <h#^Ufe RNA t^limbfcf 
:;&^ofc (lil6A)o n^w ^ >J\!7ni)miSimk\zmmm\z1^^-t^f^'^-fy-^^m^^ 
tz^lz. Msil 3gJR3>-t:>lJ-X@B^J, ^fcit. >-t: >1f7.@H^J©/^Vi 

^^^Mfi^^-^Sa^iJ^-^ty^;^^ RNA ^ffli/iXM'&^^SSl^^tT-^fc m 6B)„ 
4fmol (D'^P^iiRNA (S8-13 Sfe«S8-19) § lOOfmol ©Msil i$^>/1i7®,h 10, 

100, 1000 i^mmimmmm rna izmML^z^^^vzyy hrnxm^Ltc i^n^en 
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0 6B <DU-> 13-15, V-y 18~20, U y li i»' <^ 

A.btCD?SKtt, Msil m»Sm (NC-4) RKA *»lnL-Xt>i«Sbfc. 

«sil ^y^^nt,^ i» vitro TSKbfcn>ir>1^XtB5.lC« 

S8-19 KoV^TiK) 4nM tUffiatlTt. ur^n'^ <- 
(3) in vitro ftitJia vivo Msil « «-n.mb «e?<D «MA t»S 



Msil i>>.;ti7S»C«f*T»«69ae?»®«*«*- in vitro 
ftSicmUfc. Msil «*»«®^--o>MB«ffliax«<?SSi-*«5T. » 

(lESfcs^c) 5,ss-r*ate^»®"iwA*5Msii®sw©TKtc*5 
si*.6«sii^«,ae?»««t«^^- m-t- »-nu«b « »rna ® s' * 

(DTR) tC«. Msil e^<D3>t>1tXS5ll*?-7*^-&Sn5. »_ 

,c. „-no.b «c^*^isaTas«tt- tt.gs®is^»®»«-tsa««a-^»^"« 

Msil *t i» vitro T »-na»b 86^® «A 3'-m iS^r5*5*^C^<'^ 

;f^>-,4 CTP <^»STX la vitro X^^Ufc « 7). Msil m^^mtm n 
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\Z$>^t%^ibnrco Msil i^y/'^^M. Msil <D 2 /6iBff©^>T^A RBD 

^^tsm^m^>/-^i7m (selex {c^fflL7tMsii-2TR). Msil <D c^i^^m^-^ 
±fi Msil :$^>/ii:7K<J:: Msii-2TR ±m^mm\z7S:\^^fpmm(D^ :t>mm 

(ISOmM NaCl) X' m ti^^-t^Ct^^tD^^^-oTc (laiO)c PS] ^^■t::^yxm 
mufc^^SOMsil ^>A°^K«, N2 <h^'&bfct!-X^:*^b:rc-:;^T\ m- 
numb (D RNA © Nl ^^J-JS. ^^ft<D Ms i I ^ >ni7M«E: ©^^TffiSf^ffl?^^^ 
^nr^-^^-DTz (0 8)c UV ^ISft^l^^tTo^i:;!^. Msil-2TR -^"^ N2 (D^<h?g^ 
■r^c:i;^>tHje»;^,ia:fj:{9> Msil i:. 2 ipm(D'^>'f-U RBD ^-^tP^^M 

i§^>/t^® (Msi-2TR) in vitro 1:1*5 V^T m-numb Jt^^CD mRNA CD 

3'-UTR F^T N2 M:^i3t< j^-a-r^ili:^^bTVi;^:o l^Tcifi-o-Z m-numb it^ 
^OmRNA in vivo \Z^n^ Msil ^ >/1i5^®a)^^TJb^ pJtgtt:0^2bS d <h 

Msil numb it^^O mRNA <D 3'-UTR id in vivo xm^f ^ti^'^fi^'^'^VM.'t 
^rc^\Z. XM(D:^^^m^^rc (Bucltanovich et al., Mol. Cell. Biol., 
17(1997) :3194-320K Levine et al., MoL. Cell. Biol.. 13 (1993) :349-3504. 
Steltz et al.. Methods Enzymol.. 180 (1989) :468-481)„ —M© Msil ^3^^^ 
^—^$>^f)^Cl!t>mAVr:i NIH 3T3 Msil-RNA ^-g-^^^tl^^it 

7t (Hll)o NIH Snmim'VU. m-nmhrn^'J^itn^mzm^T^t^. MsiUl^ 
^bT^cVi. ^^IT, HAT ^^^-D^-ytc Msil r$'>A°i^g (EI 12) - zm^i NIH 
3T3 ^flgf^T Talon h'fkTy^— T^^TO (Clontech) i^JeJTil^ 

mz'^^-r^—^mxhxm^^mmL m 12), hat ^$^^57-^^0 msh m- 

numb ate^cD mRNA fc^-B-T-STi^^d^^P^feo ±IBCD¥^)llil:^Abfe,^|jgfcS 

5fe-r^rffl^^«?^^, Talon hfbT7^ — 7"^ ^tUg (Clontech) 

JPUTMsil-RNAli-&#:§MMbfco i^lC. Rkl ^ ^^h-D Msil ^ y/^^^mzM 

^Lfc RNA Sr:7xy>-;i/Ti*fcbL, js^^^^Jc: m-numb m^^^fz^t^K (Dm^ 
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^_4fflV.T PCR T«tSbfc. HAT ^ifi^^ MsU i^Z-^i^StcS^Ufc W.A 
CDjgfe? (RT) -PCR e*t4. »-na»b ®e^ffl:?9^ T-S:ttm»#Ctt1»e.n& 

V->H [RT (+)]). «sil*'>Ai;S©Rl»AiS&C«*t5i2«*ft*?««'*''^ 

-.L, 68F-.U ^SSMsll i->.;«.SFUG-)lsil«utRl-HAT (0 10 COUT%, 
rtffitt r-nunb RNA ^^ffi**M'<fc. MsU 
(FLAG-MS UmutRl-HAT) m-numb ffl .RNA CM-rae&A^*6.nf= (H 13- 

V->A), T7^nx^»llg±Cin-nmb(»mi5^«i*sn?.CtAS. llsil^> 

Ai.JI©RNAiB^ffi*C£«-e»5-t*^*'^^"'^''^- 91<^**«*''*^^'^- 
yy^-^^A,ifa>l3.<,^HsH >n 9 H FLAG-MS 11 « 11) S.NIH 3T3 ffl 

nTi,^s^ttt^ffl-c«**>-fc (0 13. 

tttt® n-numb ffl RNA i in vivo "CiK^-rsiltSSbTV^S. 
(4) Msll B-nuMb ®e^®»SW« (P,«tt«-N™b©5IStl-*-i' 

Msll i->/1J'S*5rtttttm-Ni»b a'>ni'H§8a(C*±Si-<^»*5a'<Sfc» 
am^Tx/ffJl-X'<i'*'-«ffl''^-^ MBil £ KIH 3T3 ffllfeTS«C?IS 
m 14 t 15). KIH 3T3 mmzU. Adex-FLAGMsil SfcB Adex-NLlacZ T 
?/<7^;l.xaaiiac««S:*frT-e«S^S«fc. Adex-FLACMsll 

ass-afctc^, D-ih^ila'y-iAT, (CMV) -IE x>/N>*-t««f-'7t- 

tSS® FLAG fV^h^ Msll #'>Ai.B**liabfc. MSII S8Wi?:x-:^U 
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^j^^ii^t. F^^'fi m-Numb ^ y/^^^WU^JVif)^ Adex-NLIacZ 

Lacz ^%m'r^Mmmmiz:^\f^u^}it}t^x z2%i&-rvrc m u 1 15) „ 

h^^V. P^itett m-numb mRNA UKMt.. Msil i: LacZ 

Tfe^*De>fcj;5&^ofe (El 14 t 15)„ £;±(D^^:;&^e>, Msil ^>/1i7M^i^ m- 

Nurab ^ >/'^^M¥^m(Dmm^m^mm-r^ c ^7!}^t:>f)^^o 
'Aiz. Msil in vivo x^m^mmomm^mmt^mm^m^^ 

fe, 7}N37;i/(D;i/v:7x^-iiI/#-^-7°^xs Ft Msil ^i^y^xsH^. 
Msil :*^l^«Ee*)fc^31bTl:kJ^Vi NIH 3T3 ^J3gt;i— ^6<J{c:|pI^#Abfeo m-numb 
5te^© 1.4kb (D 3'-UTR ^#:<h^5^frf fe;i'>':7 x 

SV40 ya^-i$^-®^iJ||T{c43V^/i (016)0 U^-^-min'f'(D^mU^)Vi^. 

)i^zyyaL9-^(Dmytu^)v^7t\zMmi^rco m^m mn miR^t^<Di¥ rna 
^^^mw (msiimutRi) cm y'u^—^—(Dm^MTizm^^rc. m n \z^t 

(D^^tET-vmm^^mizi&ri^rco ^ntMmmiz. rna m^^^^^^K 

MsiimutRi -Vit. )\^zyy JL^~-'^mmu^)V(Di&T\tmi^enti:^^-Drci m 17)„ 
Sfc, ^— Jtfe^lc: m-numb © 3' -UTR 7&^f=CVi tjODi^, m-numb ate^© 3' - 

UTR ^lm\^^^zm^hXUsil m'^Ui^^m< ^^^MsH Wl>^y:iL9~'if 

u^-:^-mik^^Tvtiif)-^-Drc m i7)„ vTciit^-DX. u:^s—^'-m.^'¥-mm 

(Dmmz\t Ms il O RNA ^-g-^ttj&t^ffi-r ^ C h-mt^i)-^-Dt:L. 

^^Msil x'^— if-m-numb a^K-^O 3'-UTR ^ l/Tj^—^— jKk 

^CD^^^^S^bcllCDRNA lx^;i/'Tri^i5-r'g)©T^^fcj:<11iR^fe^TJfll$!j-r^ci:a 
T$.^c y— !f>>^n»;/ htCd:^ RNA NIH 3T3 l;i43tt^ msil 

1/^;KD±#:^)^\ 1-3}?-^ — numb itiS^ 3' -UTR ife-^ mRNA ©*g^«tc^ 

Msil ^>Ai^MlcJ:§1Si?^pgT©3fDW^^j:^BJtg14^^^l::|^-^§;^je) 
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\Z. }Lsi\ ^y/^^ncommn^^^^-y^^'^^^-^^^'^^ Adex-FlACMsil 

Tc NiH 3T3 m^Mmmmm^mnm'ysmmm^m (5~3o%) t^iit^ 

<Dli^^;5;^^ttaibT«bfco Msil ^>n^M©W^.«, mFLAG^y^o-■:^ 
;Wm'f*:=&fflV^T'^xX^>^P^y b-^^iii^^^-^''^"^*'^^^^^-- ^laM MgCl,© 

;ine>-r^T^#^a5:bi±'i>i:> m-numb Mfe^O) mRNA Msil © in vivo \Z 

( 5 ) Notch mm&m(DmmzMt^ msi i om^i^m 

Msil :$'>A^mi-<fc^ ni-numb)te^^<^^i^^P^^-*5^^^^»^^^^''^^^ 
^m^m^^fc^iZ^ HESl •7°p^-^-^fflV^-rJl'>'r'x^-ifI/>J^-i5^-T 

^y-fc^=£fT-:.rco @8e)Tmv^HESl^P^-^-iB^Jl^i^> 2 RBP-J 
^&;&t^D, Notch 1t^e^a)^^tC#V.H^>^l^«^*^l^^^^° Msil^SX 
-r^^. HESl yp^:-i5^-?Sit7J>t^^±#Ufc («=l^»^e> 5.1 TO^It^b) 

(Z)^^i^-tr#^c Notch (D^^mi&mont^x^^ Notchi o«i^F^-r> 
(FCDNi) (Dh^>x^ft^b7j>^ Msil ^NiH mm^zmx^^^tx^o)^^ 
izmitr^f^^^z^^^n^^vTc. Notchi (D^mm^mrnxmrn^^^t. 

HESl :/D^-^-*^*»J£m§^tth^T24.5lg^'fe^t^b:^c (®20)o 

^bmV-lKm'mPm (R218H, ®2O0DN-RBP-J/c) <Z)^^lr#V^Pl*^n^o 
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^tz. Notchl M14«'I4M<h^fetCMsil ^SAbT^3B|^-&'?)<i:. HESl ^D^- 

d^-(Dmmt. m^mmtmcD Notchi m&r^^i^n^-^n^'^mtiztihx-^ 

5>fc 2.7 ^g±#brc (m^U^)i'(D .66 i^O^mt) (m 20) „ MsU O^^jO^^ 
HESl Mte^ttMO Notchi CD?&14,h*S^e^lCl5fe^;it^ 

^l±lb/c (El 20)0 Msil \Z.k^ HESl — ^feo;i/>'>'x^— 

i57-^?&14©li3tJA. DN-RBP-J/c^^^$-&TfeJfD^J$n^ (Bl 20). bfcJ&^'oT. 
Msil t^J;^HESl :/P^— ^^^-CD^^J^. DN-RBP-J K^fe^l^^i^^^n^bfe Notch 
1f^^S^©S&14'fb(C^§<h#;^e>n^o ^(D— Notchi i;:^;^ HESl 

<h>J?^^t3:^^o;t (ig 21)0 ^n^t^X^m?i$>fD'^^t. NIH 3T3 ,^J}gl;i*5tt^ 

mwr^^tfSiKis.'r-^'^^^t (014^:15) m-nxmb-fyimYimmmiz^ 
\^^x noichm^i^mot^m'^Mti^xmm'r^^t-fy^tDib^^ (021)0 bfcpj^^^-^ 

T Msil \t. m-Numb ^ISiR^iJgTWML'T RBP-J K^l^^m^^ithX Notch If 

(6) 7>^±>7.?m 

msi2 asPNA PE Biosystem ^X'^miZX'^m. mmi^tzhCDXl^^o insi2 
asPNA (DiH^iJH, S3iRig*^nF> (5' CTCCATAGCGGAGCC3 * -Lys) ^i^tizi— H 
(5' ACCTAATACTTTATCT3' -Lys) t— ^bTV^^o PNA (Aldrian-Herrada 
et al., Nac. Acids. Res. 26 (1998) :615-621) (DgB^-^^I^C^cJ^lC U >^> 
^ 3' i^l;imiPb;'co ;itie>® 2 0(D asPNAs tt"^ — ox ^'aiTfl^i^fel;:!?!;!!© 

(7) -a--PX:7xTO^« (#M#m(Dig^) 

20ng/inl ^JzZS bFGF lOng/ml <£^ty»?J|i^m(Z)f^m«, UE^O:^^ (Naltamura 

et al. J. Neurosci. 20(2000) : 283-293) IZ^^-dTco -tt^t^"^^ Wt^^MMy^^'^ 
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B^trnt-T^i;^ 1 :^^M(primary sphere) M mm. 5X10= WSnil/'^^a:;^ 

mm^m'^<Dmmzm%i^rcm.^^r^mm\zm 24) izm^^vx^^m (o-io^ 

M) (Dmsi2 asPNA^»U. 2 ^^J^m^^^ffl^ ^ (« 500 W200m l/'^^i 

;k ge'^xjv^v-h) ±MK^b, %«bfco miw^Bmz. i^Amm. 

20MM©inis2 asPNA T 24 W^aa^, S^^bfco 

(8) #^ae^RT-pcR 

msi2 asPNA^WbX, ^fcltmSnitflC 24 l^r.l'f ^ L^i^cMSS^ 

iRIIbfc (1.5X10^<@)o TRIzol UM (Gibco-BRL) ^fflV^TmUbfc^ RNA 
DNasel (Gibco-BRL) T^Sb. ^ 1 m(first-strand) cDNA ^ Superscript II 
^^^mm (Gibco-BRL) ^fflV^T^figbfe^. RNase H (Takara) TMSbi^c. 
PCRSJSii. insi2 (5' :7°^<-s'-5' GTCTGCGAACACAGTAGTGGAA3' ^^XSV 
-r-7-5' GTAGCCTCTGCCATAGGTTGC3' ,340bp) ^ii ^XS gSpdh (5' 7°^^-^- 
5' ACCACAGTCCATGCCATCAC3' ^ XS 3' y^-f"^ — 

5' TCCACCACCCTGTTGCTGTA3' . 452bp) (Dy°^-< -^-^V V^m^^^X. Extaq DNA 
jj^U^^^if (Takara) ^14 (94*0, 45 #Fp1), ^^-f ■7-(DT--U 

>-i^ (54'C. I^FbD. 43J;i;^:DNA#SSJiS (72*0. 2 5^F^) 35 Sfcti 38 It-f 
^;i^i^D5Ibfc, mm cDNA F^MM^^ibT^fflbfc g3pdh 

IC^oTS^-fkb^Co ^^6^lC1^«^bfc cDNA g3pdh 

h^fflV^T PCR ^ 33 it-^ ^JW^'^JMbTii'iibfco 3 HlPfibfcM 

U->^;VSrfflViT, 3 iHl^DilbfCo PCR E^^. 5%7j?UT^U;U 

ra h*yjV=£fflVifcm^*«JT'^^b> SYBR Green (Takara) tcj:^^^^. 
FMBIO Il-^;i/5^H^- (Takara) ^fflViT-5jm<b^tTVi, ^«bfco 

CNS ^MO^|gl;i^T^ Msi 77SU-<^^>A°^KOP#^il^^W-r^ 
fcs?)lcti, Musashil.Musashi2 o 2 M^i^cDZimy ^T-^/.h^J/^^S^-efe^ 
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i- DX7xT(D^^2|iJ^b}/Co msi2 (16 ^ 
rc\t ITmer) (DTy^-^yx^^J ziyi.^ PNA tVT^f^iytc (msi2 
asPNA)c PNA t3:|p]?^(D^-7°5^ F ^#|&^;T^ilTbVi^-f DNA a5 

liaicS5l5-r'5Jg*mtC msi2 asPNA ^S#T§i:> Msi2 mmzm-t^^^m^ 

ii- ?c^m^^^n^nmmitm&i}^mz^v)^-^nrcJ:'Diz (022, '23). 

CTco msil-/-ig*i9JiSlC*5liT. msi2 asPNA O^ffiTT— 3. — P7.:7a:T?^^ 
7»;/-fe-r&fTofe^;i^. msi2 asPNA (DfflStC^BMUT. - 0.-07. :7aiT5^ 
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promoter 
<400> 1 

cggaattcta atacgactca ctatagggaa gatctcgacc agaag 45 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for T7 
promoter 

<400> 2 

tgaggatcca tgtagacgca cata 24 

<210> 3 
<211> 23 
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<220> 

<223> Description of Artificial Sequence: primer for 
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<400> 3 
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Beta-actin 
<400> 5 

cttcctccct ggagaagagc tatgagc 27 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
Beta-actin 

<400> 6 

gcctagaagc acttgcggtg cacg 24 

<210> 7 
<211> 22 
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<220> 
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<400> 7 

22 
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<400> 8 

20 

gttggagcaa gatggattcc 



<210> 9 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for 

5/14 



BNSDOCID- <WO ^020991 02A1J_> 



wo 02/099102 



PCT/JPOl/10231 



EGEP gene 
<400> 9 

cagaagaacg gcatcaagg 19 



<210> 10 
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<211> 22 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; primer for 
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<220> 

<223> Description of Artificial Sequence: primer for 
msi2 gene 

<400> 14 

gtagcctctg ccataggttg c 21 



<210> 15 
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<210> 17 
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<400> 7 

cgccgagcgc cgccgccgcc gccgccgccg ccgctccgct gcccgcgccg cccgcggctc 60 

ccg atg gag act gac gcg ccc cag ccc ggc etc gcc tec ceg gae teg 108 
Met Glu Thr Asp Ala Pro Gin Pro Gly Leu Ala Ser Pro Asp Ser 
1 5 10 15 

ccg cac gac ccc tgc aag atg ttc ate gga gga etc agt tgg cag acc 156 
Pro His Asp Pro Cys Lys Met Phe lie Gly Gly Leu Ser Trp Gin Thr 
20 25 30 

acg cag gaa ggg ctg cgc gaa tac ttc ggc cag ttc ggg gag gtg aaa 204 
Thr Gin Glu Gly Leu Arg Glu Tyr Phe Gly Gin Phe Gly Glu Val Lys 
35 40 45 

gag tgt ctg gtg atg egg gac ccc ctg acc aaa aga tec agg ggt ttc 252 
Glu Cys Leu Val Met Arg Asp Pro Leu Thr Lys Arg Ser Arg Gly Phe 
50 55 60 

ggc ttc gtc act ttc atg gac cag gcg ggg gtg gat aaa gtg ctg gcg 300 
Gly Phe Val Thr Phe Met Asp Gin Ala Gly Val Asp Lys Val Leu Ala 
65 70 75 

caa teg egg cac gag etc gae tec aaa aca att gae ccc aag gtg gee 348 

Gin Ser Arg His Glu Leu Asp Ser Lys Thr He Asp Pro Lys Val Ala 

80 85 90 95 
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ttt cct cga aga gca cag cct aag atg gtc act egg acg aag aag ate 396 
Phe Pro Arg Arg Ala Gin Pro Lys Met Val Thr Arg Thr Lys Lys He 
100 105 110 

ttc gtg ggg ggg ctg tct gtg aac acc acg gtg gaa gat gtg aaa cac 444 
Phe Val Gly Gly Leu Ser Val Asn Thr Thr Val Glu Asp Val Lys His 
115 120 125 

tat ttc gag cag ttc gga aag gtg gat gat gcc atg ctg atg ttc gac 492 
Tyr Phe Glu Gin Phe Gly Lys Val Asp Asp Ala Met Leu Met Phe Asp 
130 135 

aaa acc acc aac agg cac aga ggg ttt gga ttt gtc acg ttt gag age 540 
Lys Thr Thr Asn Arg His Arg Gly Phe Gly Phe Val Thr Phe Glu Ser 
145 150 155 

gag gac ate gta gag aaa gtt tgt gag ate cac ttc cat gaa ate aac 588 
Glu Asp lie Val Glu Lys Val Cys Glu He His Phe His Glu He Asn 
160 165 170 175 

aac aaa atg gtg gaa tgc aag aaa gee cag cca aag gag gtg atg tec 636 
Asn Lys Met Val Glu Cys Lys Lys Ala. Gin Pro Lys Glu Val Met Ser 
180 185 



ccg aca ggc tea gee egg ggc agg tct egg gtc atg cec tac gga atg 684 
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Pro Thr Gly Ser Ala Arg Gly Arg Ser Arg Val Met Pro Tyr Gly Met 
195 200 205 

gat gcc tic atg ctg ggt att ggg atg ctg ggt tac cca ggg ttc caa 732 
Asp Ala Phe Met Leu Gly He Gly Met Leu Gly Tyr Pro Gly Phe Gin 
210 215 220 

gcc acg ace tac gcc age egg agt tac aca ggc ctt gcc cct ggt tac 780 
Ala Thr Thr Tyr Ala Ser Arg Ser Tyr Thr Gly Leu Ala Pro Gly Tyr 
225 230 235 

acc tac cag ttc ccc gaa ttc cgt gta gag egg age cct etc ccg age 828 
Thr Tyr Gin Phe Pro Glu Phe Arg Val Glu Arg Ser Pro Leu Pro Ser 
240 245 250 255 

gcc cca gtc etc ccc gag etc aca get ate cct etc acg get tat ggg 876 
Ala Pro Val Leu Pro Glu Leu Thr Ala He Pro Leu Thr Ala Tyr Gly 
260 265 270 

ccc atg gcg gcg gca gcg gcg gcg gca get gta gtt cga ggg aca ggc 924 
Pro Met Ala Ala Ala Ala Ala Ala Ala Ala Val Val Arg Gly Thr Gly 
275 280 285 

tct cac ccc tgg acg atg get ccc cct cca ggt tec act ccc age cgc 972 

Ser His Pro Trp Thr Met Ala Pro Pro Pro Gly Ser Thr Pro Ser Arg 

290 295 300 
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aca ggg ggc ttc eta ggg acc aca age ccc ggc ccc atg get gag etc 1020 
Thr Gly Gly Phe Leu Gly Thr Thr Ser Pro Gly Pro Met Ala Glu Leu 
305 310 315 

tac ggg gca gcc aac cag gac tec ggg gtc age agt tac ate age gee 1068 
Tyr Gly Ala Ala Asn Gin Asp Ser Gly Val Ser Ser Tyr He Ser Ala 
320 325 330 335 

gee age cec gcc ece age act ggt ttc ggc eac agt ctt ggg ggt ccc 1116 
Ala Ser Pro Ala Pro Ser Thr Gly Phe Gly His Ser Leu Gly Gly Pro 
340 345 350 

tig att gcc aca gcc ttc ace aat ggg tac eac tga aacagggagg 1162 
Leu He Ala Thr Ala Phe Thr Asn Gly Tyr His 
355 360 

aggtageagg agcgccecag cetgcagetg actgaggacc agaetgagce agcaagggga 1222 
ttgggacacc tecgccgcag cageccagcc ecttggctgc cacttggacc getactgcet 1282 
gtccctcaac ccctgggccc agccccctca tgtctggctc cectactaac ctcctgttca 1342 



gace 



ttgtet cttctctcge teceacctgc etctctcect ggtegctttt atttattttt 1402 



ggattagcca gttgccctac ecccacacca gatctgccct ctectceggt ctgccccatc 1462 
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